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IIpHBOflflTCfl pe3yjibTaTbi cpaBHHTejibHoro 3KcnepHMeHTajibHoro H3yneHHH b nojieBbix 
ycjiOBHHX oco6eHHocTeH MapuipyTHOH opHeHTamiH 3 BHflOB cjienHeH pojta Hybomitra h 
(JjypaxHpoB uiMejieH Bombus terrestris. CrapTOBOH njiomajtKon juia (|)ypaxHpoB cjiyxHJia 
rae3jioBaH TeppHTopna npHpojmon kojiohhh uiMejien h jyia Hybomitra — jia6opaTopHbiH 
cajtoie, pa3MemeHHbiH b jictkobom ceKTope stoh TeppuTopnn nocjie 3aBepmeHHH cj)ypa- 
XHpOBOHHOH aKTHBHOCTH (})ypa)KHpOB C OKOHHaHHeM )KH3HeHHOrO UHKJia KOJIOHHH. 


H3yneHHK) MapuipyTHOH opneHTaunn cjienHeH b napa3HTOJiorHuecKOH jiHTepaType yue- 
JIHeTCH 6oJIbinoe BHHMaHHe B CBH3H C pa3pa60TK0H 6HOJIOrHHeCKH 060 CH 0 BaHHbIX KOMnjieK- 
CHbix MeponpHHTHH no CHHxeHHio HHCJieHHOCTH 3thx KpoBococyumx UByiepbiJibix, cnoco6- 
HblX HaHOCHTb ymep6 HOpMaJIbHOH XH3HejieHTeJIbHOCTH H 3JIOpOBbK) HeJIOBeKa H CeJIbCKOXO- 
3HHCTBeHHbIX XHBOTHblX. IIpaKTHHeCKaH HanpaBJieHHOCTb 3THX HCCJiejtOBaHHH COCTOHT B 
nporH03HpoBaHHH pacnpocTpaHeHHH cjienHeH b npnpojtHbix 6HOTonax npn pa3JieTe c MecT 
Bbinjiojia. JLih H3yneHHH MapmpyrHbix Tpacc o6bihho npHMeHHeTca MeTou BH3yajibHoro 
Ha6jiiojieHH5i c TeKCTOBbiM onHcaHHeM TpaeKTopHH noneTa (AHjipeeB h up., 1957; CxycJjbHH, 
1958, 1959; Schultse e. a., 1975; Sheppard, Wilson, 1976; Morgan, Lee, 1977; Sheppard 
e. a., 1980; KoHCTaHTHHOB, 1993) hjih npoBouaTca KOjmuecTBeHHbie yueTbi noMeueHHbix 
oco6en, noceTHBumx yueTHbie yuacTKH b pa3Hbie cpoKH nocjie Bbinycxa nouonbiTHbix 
HaceKOMbix co CTapTOBbix njiomajtoK (EloTanoB, 1961; KynpeccoBa h up., 1977; Beesley, 
Crowe, 1963; Bennett, Smith, 1968; Joyce, Hansons, 1968; Hansons, 1979). 

B nocjiejtHHe rojtbi 6buia npeunoxceHa MeTojtHKa cpaBHHTejibHoro H3yneHHH Tpa¬ 
eKTopHH nojieTa (HBaHOB, 1994), ocHOBaHHaa Ha pa3MemeHHH CTapTOBbix njiomajtoK 
UJifl nojtonbiTHbix HaceKOMbix Ha uocTaTOHHo oGmnpHOH pobhoh noBepxHOCTH, Ha- 
npHMep Ha 03epe c njiomaubio BojiHoro 3epxajia okojio 1 km 2 . TaKoe pa3MemeHHe 
CTapTOBbix njiomajtoK co3jiaeT 6jiaronpHHTHbie ycjioBHH ujih BH3yajibHoro Ha6jiioueHHfl 
TpaeKTOpHH nojieTa BCJiejICTBHe OTHOCHTeJIbHO BbICOKOH CBeTOBOH KOHTpaCTHOCTH Ha- 
OjnouaeMoro o6i»eKTa h c{)OHa (cBeTa HeGocBoua) h no3BOJi5ieT MHHHMH3HpoBaTb uhc- 
JieHHOCTb Ha3eMHbIX OpneHTHpOB, KOTOpbie MOiyr HCn0JIb30BaTbCH nOJIOnbITHbIMH oco- 
6 hmh ujih npoKJia,abiBaHHH MapuipyTHOH Tpaccw. Kax noKa3ajiH pe3yjibTaTbi, nojiyueH- 
Hbie c npHMeHeHHeM stoh mctoumkh (HBaHOB, 1994), Ha Taxnx CTapTOBbix CTaHunax 
HaOjnojtajiocb (})HKCHpoBaHHoe h HeGojibiuoe KOJinnecTBo npeunouHTaeMbix nouonbiT- 
hhmh cjienHHMH pojta Hybomitra MapmpyTHbix Tpacc. MapmpyTHbie Tpaccbi cjienHeH 
He oOHapyxHBajiH KoppejiHitHH c cyrouHbiMH H3MeHeHHHMH MecTonojioxeHHH cojiHen- 
hoto jtHcxa, t. e. He CBH3aHbi c acTpoHaBHrauneH. BojibmHHCTBO nojtonbiTHbix oco6eii 
npoKjiajtbiBajiH MapmpyTHyio Tpaccy k 6jihxchhm ynacTKaM OeperoBoii jihhhh, uto 
yKa3bmaeT Ha cymecTBOBaHHe c{)yHKUHOHajibHbix MexaHH3MOB opneHTauHOHHOH Maprn- 
pyTHoii nporpaMMbi, no3BOjunomHX cjienHHM BH3yajibHo oueHHBaTb paccTOHHHe jto 
npejmoHHTaeMbix Ha3eMHbix OnoTonoB. 
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B aaHHOH pa6oTe 6biJia npejmpHHHTa nonbmca cpaBHHTeJibHoro H3yqeHHa oco6eimoc- 
TeH MapmpyTHbix Tpacc uiMeJieH Bombus terrestris h cjienHen pojia Hybomitra r jie moh- 
CTpnpyeMbix b aHajiornqHbix ycjioBHax 3pHTejibHOH MapmpynioH opneHTauHH. CTapTOBOH 
iuiomajiKOH juih (jiypaxcnpoB kojiohhh B. terrestris cjiyxcmi jieTOK npHpojmoro pojiHTeJib- 
CKoro rHe3,aa h juih Hybomitra — JiaOopaTopHbiH cajiOK, pa3MemeHHbiH b jictkobom 
ceKTope 3Toro rHe3jia nocjie oKOHnaHHa xcH3HeHHoro. uHKjia kojiohhh. 

MATEPHAJI H METOflHKA 

Pa6oTa 6buia BbinojmeHa Ha craimoHape 3oojioraHecKoro HH-Ta PAH b ji. Ahhhhckoo 
( ricKOBCKaa o6ji., CeOexccKHH p-H) b Hme h nepBOH jieKajie aBrycra. OO'beKTaMH 
HccjiejiOBaHHH 6 wjih cjienHH Hybomitra bimaculata, H. nitidifrons h H. muchlfeldi h 
(J jypaxcHpw kojiohhh UiMeJieH Bombus terrestris. 

B nepBOH nacTH paOoTbi H3ynaJiH oco6eHHocTH cj)ypaxcHpoBOHHbix MapmpyTHbix Tpacc, 
npoKJiajibiBaeMbix Ha yneTHOM ynacnce cjjypaJKupaMH B. terrestris. JOiHTeJibHOCTb yneTHbix 
nepnojiOB cocTaBJiHJia ot 40 jio 110 mhh, cyMMapHaa qncjieHHOCTb 3aperacTpHpoBaHHbix 
b yqeTHbie nepnojibi MapmpyTHbix Tpacc c^ypaxcnpoB 6buia okojio 900. TaKaa Oojibinaa 
jlJiHTejibHOCTb yneTHbix nepnojiOB h BbicoKaa qncjieHHocTb 3aperacTpHpoBaHHbix Mapm¬ 
pyTHbix Tpacc CBH3aHbI C TeM, HTO 3TH HCCJieflOBaHHa 6bUIH OJIHOBpeMCHHO HaCTbK) paOOTbl 
(HBaHOB, 1996a) no H3yqeHHio ocoOeHHOCTen npocrpaHCTBeHHOH opneHTamiH (fjypaacHpoB 
B. terrestris Ha rae3jioBOH TeppHTopHH. no ycjiOBHaM stoh paOoTbi juia KoppeKTHOH 
CTaracTHHecKOH o6pa6oTKH nojiyqeHHbix pe3yjibTaTOB TpeOoBaJiocb yqHTbmaTb b KaxcjioM 
yqeTHOM nepnojie He MeHee 25 MapmpyTHbix Tpacc. B yneTHbix OjiaHKax oTMenajiH cpoKH 
CTapTOBOH aKTHBHOCTH c^ypaxcHpoB, HanpaBJieHHe TpaeKTopHH nojieTa OTHOCHTejibHo 
Ha3eMHbix TonorpacJjHqecKHx opneHTHpoB h yroji HaKJiOHa TpaeKTopHH k ropH30HTaJibHOH 
njiocKocTH. Yrjibi HaKJiOHa oueHHBaJin BH3yajibHbiM conocTaBJieHHeM c yrjioMepoM h 
H 3MepHTeJibHbiMH peHKaMH, pa3MemeHHbiMH b6jih3h CTapTOBOH njiomajiKH. 

fljia perncTpauHH oco6eHHocreH MapmpyTHbix Tpacc nojib30BajiHCb MeTOjioM rpac})H- 
qecKoro H3o6paxceHHa TpaeKTopHH nojieTa Ha yneTHbix OjiaHKax, KOTopbie npejicraBJiajiH 
co6oh Tonorpa4)HqecKyio cxeMy yqeTHoro ynacnca (pnc. 1). YneTHbiM yqacTKOM 6buia 
nojMHa b cpejiHeM okojio 120 m juihhbi h 80 m mnpHHbi, pacnoJioxceHHaa b neibaxcHOM 
3apocmeM napKe CTapHHHOH ycajjbObi h oKaHMJieHHaa no nepHMeTpy 3apocjiaMH jipeBec- 
hoh pacTHTeJibHOCTH c jioMHHHpoBaHHeM jiHCTBeHHbix nopoji (jiHna, HBa, Jiy6, HCeHb, 
6epe3a, ocHHa h jip.). 

HaOjiiojiaTejib, npoBojjHBiiiHH yneT, Haxojmjica b 5—10 m ot CTapTOBOH njiomajiKH. 
ripHcyrcTBHe HaOjiiojiaTejiH b6jih3h CTapTOBOH njiomajiKH He OKa3biBajio 3aMeTHoro 
bjihhhhh Ha noBejieHHe kojiohhh B. terrestris h 6biJio 3aperacTpHpoBaHO jihiiib HecKOJibKO 
nojuieTOB (JjypaxcnpoB k HaOjiiojiaTeJibHOMy nocTy. Hhcjichhoctb TaKHx nojuieTOB cocTaB- 
jiajia MeHbme 1 % ot o6meii hhcjichhocth MapmpyTHbix Tpacc, 3aperHCTpHpoBaHHbix b 
yqeTHbix nepnojiax. 

HT06bI KOJIHHeCTBeHHO OXapaKTepH30BaTb BbICOTy JipeBeCHOH paCTHTeJIbHOCTH, 6bIJIH 
CJieJiaHbl (jlOTOCHHMKH HeCKOJIbKHX ee THnHHHbIX yqaCTKOB BMeCTe C H3MepHTeJIbHOH 
peHKOH 6 M BbICOTbl H CO CTapTOBOH IUIOIIiajIKH C BbICOTbl 1.7 M 6biJia cc})OTorpa(i)HpoBaHa 
Ha (JjoTomieHKy KpyroBaa naHopaMa yneTHoro ynacTKa. 

B npoTOKOJiax yqeTOB yKa3bmajiH TeMnepaTypy h BjiaxcHOCTb B03jiyxa no jiaHHbiM 
MeTeonyHKTa Ahhhhckoto CTaunoHapa 3HHa PAH, HanpaBJieHHe h cxopocTb BeTpa no 
MeTeOCBOJIKaM MeCTHOH MeTeOCTaHUHH H XapaKTep oOjiaHHOCTH, OUeHHBaBIHHHCa BH3y- 
aJibHo. 

Llejibio BTopoii nacTH paOoTbi CTaBHJiocb H3yneHHe ocoOeHHOCTeH MapmpyTHbix Tpacc, 
npoKJiajibiBaeMbix cjienHHMH co CTapTOBOH njiomajiKH, pa3MemeHHOH b jictkobom ceKTope 
rHe3jioBOH kojiohhh B. terrestris nocjie OKOHnaHHH ee xcH3HeHHoro UHKJia. CjienHH 
OTJiaBJiHBajiHCb Ha ecTecTBeHHOM npoKopMHTeJie: Ha TejiKe, cojiepjKaBmeHCH Ha hhjihbh- 
jiyaJibHOM Bbinace. OTJiaBJiHBajiHCb caMKH c TeKymen MOTHBauneii noncKa Ha HapyxcHbix 
noKpoBax npoKopMHTejiH npejmonHTaeMbix ynacTKOB juih KpoBococaHHH. C HanaJioM 
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Phc. 1. Tonorpacf)iiHecKaa cxeMa yneTHoro ynacTKa — nojiaHbi, oKaHMJieHHOH bbicoko- 
ctbojilhoh apeBecHOH pacTHTejibHOCTbio (jiHHeHHbiH MacnrraO 20 m). 

cnJ — rHe3jioBaJi TeppHTopmi kojiohhh iuMejieH Bornbus terrestris , cJiyacHBmaa juib (JjypajKHpoB B. terrestris 
h no^onbiTHbix cjienueH pojia Hybomitra cTapTOBOH njiomajucoH; cn2 — cTapTOBaa njiomajuca (rHe3jioBafl 
TeppHTopHB) BTopoii kojiohhh B. terrestris; T — Tpona; npuMbie jihhhh — THnHHHbie Mapuipyrabie Tpaccbi 
(J)ypa>KHpoB B. terrestris ; mTpnxoBbie jihhhh — ceKTopbi (7— 5) yneTHoro ynacTKa, b KOTopbix (JjypaacHpbi 
B. terrestris h cJienHH pojia Hybomitra npoiaiajibiBajiH MapmpyTHbie Tpaccbi k boctohhoh (7), io>khoh (2), 
3anaaHOH (3, 4) h ceBepHOH ( 5 ) ero rpaHHuaM. BbicoTa jipeBecHOH pacTHTejibHOCTH Ha boctohhoh rpaHHue 
yneTHoro ynacTKa — 20—25 m, k»khoh — 18 —23, 3anajiHOH — 8—19 h Ha ceBepHOH 9 — 14 m. 

Fig. 1. The topographic plane of the record field (scale 20 m). 


HHTeHCHBHoro cyronHoro JieTa sthm cnocodoM b TeneHHe 1 h yaaBaJiocb codpaTb no 
300 oco6eft. OTJioBJieHHbie CJienHH coflepxajmcb b SHTOMOJioniHecKHx ca^Kax, npejtcTaB- 
JIHIOmHX codon npOBOJIOHHblH UHJIHHTtpHHeCKHH KapKaC 40 CM BbICOTbl H 30 CM B 
OTaMeTpe, o6T5myTbiH MejibHHHHbiM ra30M h HMeiomHH b HHXcHen Hacra jiobhhh KOHyc. 
B ca^oK noMemajiH no 100—150 ocoden. CajtKH pa3MemajiH b nojiyTeMHOM noMemeHHH 
c ecTecTBeHHon ajihhoh TtHH h TeMnepaTypoH 16—18 °C h nepHOTuraecKH nepe3 2—3 h 
OnpbICKHBaJIH BOflOH flJIH nOflaepXaHHH ypOBHfl BJiaXCHOCTH, HeoGxOZIHMOrO flJIH BbDKHBaHHfl 
OTJioBJieHHbix cjienHen. Bmjio noKa3aHo (IfBaHOB, 1994), hto npn Taxnx ycjioBHax OTJioBa 
n nocjieayiomero JiaOopaTopHoro coaepxcaHna CJienHH Ha crapTOBOH rniomajmee coxpaH5um 
yaoBJieTBopHTejibHyio JieTHyio aKTHBHocTb, He npoHBJiajiH CHJibHoro nHTbeBoro nodyxme- 
HH5i, ho b npeacTapTOBbift nepnoa MOTHBaitHH HanajteHHH Ha ecTecTBeHHbix npoxopMH- 
Tejieil 6buia noHTH nojiHocTbio 3aTopMoxeHHOH. 

riepeji BbinojiHeHHeM yneTa 25 ocoOefi nepeHOCHJiH CTeKJiHHHon npoOHpKoft OmaMeTp 
30 mm) H3 aHTOMOJioranecKoro capita b (JjaHepHbiH HaOjnoTtaTejibHbiH cajtoK eMKocTbio 
1700—2500 cm 3 , HMeiomHH BepxHioK) npo3panHyio njieKCHrjiacoByio CTeHKy c KpyrjibiM 
oTBepcraeM (jtnaMeTp 32 mm), 3aKpbraaiomHMC5i noBopoTHOH 3acjioHKOH. 3aTeM BepxHioK) 
CTeHKy caaica 3aKpbiBaJiH CBeT03amHTHOH uitopkoh h caflOK TpaHcnoprapoBajiH Ha 
yneTHyio CTaHitHio. npoTtojixHTejibHocTb npedbiBaHHH cjienHeH b cajtKe, 3aKpbiTOM CBe- 
T03amHTH0H UITOpKOH, COCTaBJIflJia 20 MHH. C OKOHHaHHeM 3TOrO nepHOfla UITOpKy 
yjtajiHJiH h nepe3 5 mhh cbctoboh a^anTaitHH oTKpbraajm BxoflHoe oTBepcrae b BepxHeil 
CTeHKe caruca. 
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fljiHTejibHOCTb yneTHbix nepnojiOB 6bijia 30 mhh, cyMMapHaa HHCJieHHOCTb nojjonbrr- 
Hbix cjienHeH cocTaBJiajia 75 ocoOeii. 3KcnepHMeHTbi npoBojiHJiH npH OjiaronpnaTHbix 
juia JieTa cjienHeH norojmbix ycjioBHax (t 17 —22°, BeTep 0 —2 m/c, oOjianHocTb 0— 
10 %). B yqeTHbix OjiaHKax, KOTopbie npejicTaBJiajin co6oh TonorpacJmHecKyio cxeMy 
yqeTHoro ynacnca, yKa3biBajiH cpoKH CTapTOBOH aKTHBHOCTH h ocoOeHHocTH MapmpyTHOH 
TpaeKTopHH nojionbiTHbix oco6en, a Taxxce HanOojiee BaxHbie MeTeopoJionmecKHe 
.aaHHbie. 


nOJIYHEHHblE PE3yJII>TATbI 

H3BecTHo, hto cjienHH npejmonHTaioT jij ia npoxiiajibiBaHHa MapmpyTHbix Tpacc 
oOniHpHbie oTKpbiTbie npocTpaHCTBa, JieTaa Haji jiyraMH, nojiaHaMH, hzljx KpoHaMH 
KycTapHHKOBOH h jipeBecHOH pacTHTejibHOCTH, Bjiojib onyinex, Haji jioporaMH h t. n. 
(Ojicy^)beB, 1937; Cxy^HH, 1958, 1959; Bhojiobhh, 1968). HepejiKo cjienHH nocemaioT 
MaTepHKOBbie BojioeMbi (peKH, pynbH, 03epa, npyjibi h jip.), npoxnajibiBaa MapinpyTHbie 
Tpaccbi h2ljx Bo^HbiM 3epKajiOM bjjojib OeperoBon jihhhh hjih HanpaBJiaacb k npoTHBono- 
jioxHOMy 6epery. ripejmoHHTaeMaa BbicoTa nojieTa Ha jx noBepxHOCTbio noHBbi Ha ropH- 
30HTajibHbix ynacTKax Tpaccbi cocTaBJiaeT oOmhho ot 1.5 jio 2.5 m h npH nojieTax Ha jx 
KpOHaMH BbICOKOCTBOJIbHOH JipeBeCHOH paCTHTeJIbHOCTH MOXCeT JIOCTHTaTb 25 M H 6ojiee. 
IIoJieTbi Haji cpaBHHTejibHO npoTaxeHHon (15 m h 6ojibme) bojihoh noBepxHOCTbio 
HepeaKO BbinojmaioTca Ha BbicoTe 0.2—0.5 m (PiBaHOB, 1994). 

CxoOTbie npejjnoHTeHHa b npoxjiajibiBaHHH MapmpyTHbix Tpacc xapaKTepHbi h jyia 
4)ypaxHpoB uiMejieH. Ho HMeioTca h onpejiejieHHbie oco6chhocth b MapmpyTHOH 
opHeHTauHH uiMejieH, CBa3aHHbie, xaK h y jipyrax rHe3jiOBbix HacexoMbix, c Heo6xojiH- 
MOCTbio 3anoMHHaHHa ^ypaxHpaMH MapmpyTOB, npoxnajibreaeMbix ot rHe3jiOBOH Teppn- 
TopHH k HHjiHBH^yajibHbiM (^ypaxnpoBOHHbiM ynacTKaM (HBaHOB, 1990, 1996a, 1996 b). 

IIpeflMapmpyTHbiH noB ejjeHn ecKHH penepTyap, jjeMOHCTpHpyeMbiH 
B. terrestris Ha CTapTOBOH njioma^Ke. Ojma H3 xapaKTepHbix oco6chhoctch 
aycouHajibHbix xajiamnx nepenoHnaTOKpbuibix, k kotophm oTHocaTca o6mecTBeHHbie 
uiMejiH, nnejibi h ocbi, coctoht b BbinoJiHeHHH Ha rHe3jiOBOH TeppHTopHH cj)ypajKHpaMH, 
BnepBbie OTnpaBJiaiomHMHca Ha (J)ypaxcHpoBKy, opHeHTauHOHHoro nojieTa. TpaeKTopna 
opHeHTauHOHHoro nojieTa HMeeT bhji cepHH xapaxrepHbix bhtkob, oco6hm o6pa30M 
opHeHTHpoBaHHbix OTHocHTejibHo BepTHKajiH. 3tot nojieT HMeeT 6oJibmoe ajjanTHBHoe 
3HaneHHe, nocKOJibxy bo BpeMa ero BbinojmeHHa cJjypaxcHpbi 3anoMHHaioT 3pHTejibHbie 
opHeHTHpbi rae3,aoBOH TeppHTopHH h jieTKa, hto cjiyxtHT Heo6xojmMbiM ycjioBHeM jyia 
ycnemHoro B03BpameHHa c HHjiHBHjiyajibHoro (JjypaxcHpoBOHHoro ynacnea b pojiHTejibCKoe 
rHe3,ao. KpoMe toto, bo BpeMa BbinojmeHHa opneHTaimoHHoro nojieTa nponcxojiHT 
H36npaHHe HanpaBJieHHa nepBoro OTpe3xa (JjypaxcHpoBOHHOH MapmpyTHOH Tpaccbi, npo- 
KJiajibiBaeMOH ^ypaxHpoM k HHjmBHjiyajibHOMy (JjypaxcHpoBOHHOMy ynacTxy, Haxojiame- 
Myca o6biHHO Ha paccToaHHH jx o 1 km h 6ojibiiie ot rHe3jiOBOH TeppHTopHH. Ilpn 
nocjieayiomHx (J)ypajKHpoBOHHbix nojieTax cJjypaxtHpbi Moryr jjeMOHCTpHpoBaTb ynpomeH- 
HbiH BapnaHT opHeHTauHOHHoro nojieTa, KOTopbiH coctoht H3 He6ojibmoro (ot 1 jio 
3—4) HHCJia opHeHTauHOHHbix bhtkob. 3th opneHTauHOHHbie bhtkh BbinojiHaioTca nepeji 
4)ypaxHpoBOHHbiM nojieTOM, xa k npaBHJio, (JjypaxuipaMH, HejiaBHo HanaBiiiHMH (J)ypaxH- 
poBaTb, jih6o nocjie 6ojiee hjih MeHee juiHTejibHoro nepepbma b c|)ypaxHpoBOHHbix 
nojieTax, Bbi3BaHHoro, HanpHMep, HeOjiaronpnaTHbiMH jpia jieraoH aKTHBHOCTH norojmbiMH 
yCJIOBHaMH. 

IIpejiMapmpyTHbiH noBejjeHnecKHH penepTyap, aeMOHCTpHpyeMbiH 
BHjiaMH poaa Hybomitra Ha CTapTOBOH njiomajiKe. IIpH OjiaronpnaTHbix 
jpia JieTa cjienHeH MeTeopojiorHnecKHx ycjioBnax nojionbiTHbie oco6h noKHjiajiH CTapTOByio 
njiomajiKy, oTnpaBJiaacb b MapmpyTHbiH nojieT, c HHTepBajiaMH ot HecKOJibKHx ceKyHji 
JX o 2.5 mhh (co cpejiHHM HHTepBajiOM 1.2 mhh) h k KOHuy yneTHoro nepnojia npojioji- 
XHTejibHOCTbio 30 mhh H3 25 nojionbiTHbix cjienHeH Ha CTapTOBOH njiomajiKe ocTaBajiocb 
ot 2 ao 7 oco6eii. Han6ojiee aKTHBHbie oco6h HanHHajiH noKHjiaTb CTapTOByio njiomajiKy 
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Phc. 2. CxeMaranecKoe H3o6pa)KeHHe THnHHHbix MapmpyrHbix Tpacc (JjypaxHpoB Bombus 
terrestris (A) h cjienHeH po^a Hybomitra (E). B — MapmpyTHbie Tpaccbi (JjypaxHpoB 
BTopoii kojiohhh B . terrestris, ycTpoHBmeii rae3,ito ( cn2 Ha puc. 1) Ha yqeTHOM ynacTKe. 

1 — 5, 5 ' — ceKTopbi yneTHoro ynacTKa, b KOTopbix 3aperHCTpnpoBaHo 6ojibiue 95 % MapmpyTHbix Tpacc 
B. terrestris h iiojjoiibiTHbix oco6en po,aa Hybomitra. CeKTopbi 1 —5 cooTBeTCTByioT ceKTopaM, noKa3aHHbiM 

UITpHXOBblMH J1HHHHMH Ha pHC. 1. 

Fig. 2. The scheme of the flight trajectories of the first colony (cnl in fig. 1) Bombus 
terrestris (A), Hybomitra (E) and B. terrestris (B) of the second ( cn2 in fig. 1) breeding 

colony. 


nepe3 HecKOJibKo ceieyHjt nocjie OTKpbiBaHHH 3KcnepHMeHTaTopOM Bxojmoro oTBepcTHH 
cajjKa. Y cjienHeii, He noKHHyBumx cTapTOByio njioma,mey jto OKOHHaHHfl yneTHoro 
nepHOjja, He 6buio oTMeneHo KaKHX-jin6o oTKjioHeHHH ot HopMbi b noBejteHqecKHx 
peaKitHflx. 

Bo BpeMH npebbiBaHHH Ha cTapTOBOH njioma,mce cjienHH jteMOHCTpHpoBajiH noBejteH- 
qecKHH penepTyap, coctohhihh H3 nocjiejtoBaTejibHocTH HecKOJibKHX noBejteHHecKHx 
aKTOB, cpejtH KOTopbix ocHOBHyio jtojno npejtnojieTHoro biojtxeTa BpeMeHH cocTaBjnuiH 
nepHojtbi nojiHOH motophoh HMMo6njiH3aitHH (naccHBHoro OTjtbixa), qepejtyiomHecfl c 
nepHojtaMH hhctkh Tena h kopotkhmh nodexcKaMH. HexoTopwe cjienHH nocjie B3JieTa 
co CTapTOBOH njiomajtKH nepea Ha^ajioM npoKjiajtbiBaHHfl MapuipyraoH Tpaccw BbinojiHHjiH 
OT 1 Jto 3 BHTKOB, HMeiOUtHX jtnaMeTp 0.6 - 2 M. 
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Oco6eHHOCTH MapmpyTHOH opueHTauuH B. terrestris h bh^ob 
pojta Hybomitra. Ha puc. 1 cxeMaTuuecKH npejtcraBJieHbi THnHUHbie MapuipyTHbie 
Tpaccbi, npoKJiajibiBaBinHecH Ha yueTHOM yuacTKe cJjypaacupaMH rae3,aoBOH kojiohhh 
B. terrestris. rHe3,uoBa5i TeppHTOpun 3Toh kojiohhh uiMeneH HaxojtHjiacb b 15 m ot 
boctouhoh h 55 m ot ceBepHOH rpaHHUbi yueTHoro yuacTKa. OypaxHpw npoKjiajibiBajiH 
MapuipyTHbie Tpaccbi no OjiuxcHeMy nyrn k 5 nyHKTaM, HaxojtHBiuHMCfl Ha boctouhoh 
(7), kwkhoh (2), 3anajmou (5, 4) h ceBepHOH (5) rpaHuuax yueTHoro yuacTKa (pnc. 1). 
PaccTOHHne ot cTapTOBOH njiomajiKH {cnl Ha pnc. 1) jto rpaHHUbi yueTHoro yuacTKa b 
nyHKTax 7 —5 6buio 15 m — n. 7, 85 — n. 2, 90 — n. 3, 80 — n. 4 h 55 m — 
n. 5. Oypaxcnpbi, HanpaBJiaBmuecH b boctouhom h ceBepHOM HanpaBJieHHax, npoKJiajtbi- 
BaJiH Tpaccy k BepxHeH rpaHHue KpoH jipeBecHOH pacTHTejibHocra, KOTopaa Ha boctouhoh 
CTopoHe nojiaHbi HMejia BbicoTy 20 — 25 h Ha ceBepHOH — ot 9 ro 14 m. Oypaacupbi, 
cjieflOBaBinHe b ioxchom HanpaBjieHHH, HanpaBJumucb k cpejmeu uacra KpoH pa3pexceHHOH 
BbICOKOCTBOJIbHOH JipeBeCHOH paCTHTejIbHOCTH. B KpOHaX 3TOTO JipeBOCTOH HMeJIOCb MHOTO 
npojieTHbix okoh Mexjiy BeTBHMH, uepe3 KOTopbie Ohjih bhjxhh yuacTKH HeOocBojra. 
Oypaacupbi, npoKJiajibiBaBuiHe MapuipyTHyio Tpaccy k 3anajmoH rpaHHue yueTHoro yuacT- 
Ka, HanpaBjiajiHCb k jtByM 30HaM jipeBecHOH pacTHTejibHocra, rjie ee BbicoTa 6biJia 
HaHMeHbineH. BbicoTa jtpeBecHou pacTHTejibHocTH Ha ioxchoh rpaHHue yueTHoro yuacTKa 
cocTaBjiajia 18—23 h Ha 3anajtHOH — 8 — 19 m. 

CjienHH pojta Hybomitra , BbinycKaBiUHeca co CTapTOBOH mioinajtKH, pa3MemeHHOH Ha 
rHe3,aoBOH TeppHTOpHH kojiohhh B. terrestris nocjie 3aBepmeHHa ee cjjypaacHpoBOHHOH 
aKTHBHocTH, npoKjiaflbraajiH Ha yueTHOM yuacTKe MapuipyTHbie Tpaccbi, aHajiorauHbie 
MapiupyraM (JjypaxHpoB B. terrestris (puc. 2, A, E). CxojtHbiMH 6 buiH KaK HanpaBjieHHH 
MapuipyTHbix Tpacc, TaK h TpaeKTOpHH nojieTa. CxeMarauecKoe H3o6paaceHHe thuhuhhx 
TpaeKTOpHH, jieMOHCTpHpoBaBuiHxca Ha yueTHOM yuacTKe (JjypaacHpaMH B. terrestris h 
nojionbiTHbiMH cjienHHMH pojta Hybomitra , npuBejieHO Ha puc. 3. MapuipyTHbie TpaeK¬ 
TOpHH HMeJIH BHJJ njiaBHO H30THyTbIX JIHHHH C 60 Jiee HJIH MeHee 6 oJIbIUHMH npHMOJIH- 
HeHHblMH yuaCTKaMH. OTKJIOHeHHH (JjOpMbl TpaeKTOpHH OT npflMOJIHHCHHOH HaOjIIOJtaJIHCb 
KaK B T0pH30HTaJIbH0H, TaK H BepTHK3JIbHOH njIOCKOCTHX H npeflCTaBJIflJIH C 060 H, 
no-BHjiHMOMy, ajieMeHTbi KoppeKTHpoBaHHa MapuipyTHOH Tpaccbi, npejionpejiejiaeMbie 
H3MeHeHHeM npH flBHXeHHH TOnorpaci)HUeCKOH CTHMyjIbHOH CHTyaitHH. KaK H3BeCTHO 



I-1 

Phc. 3. CxeMarauecKoe H3o6paaceHHe THnnuHbix TpaeKTOpHH MapuipyTHbix Tpacc, npo- 
KJiajibiBaBuiHXCH cfjypaacHpaMH Bombus terrestris h BHjiaMH pojra Hybomitra b boctouhom 
(7), kokhom (2), 3anajiHOM (3, 4) h ceBepHOM (5) ceKTopax yueraoro yuacTKa (ceKTopw 
7— 5 Ha puc. 1). BepTHKajibHOH jiHHueu o6o3HaueHa rpaHHua yueraoro yuacTKa b ceK- 
Topax 7— 5. r0pH30HT3JIbHbIH JIHHeHHblH MacurraO 20 M. 

Fig. 3. The scheme of the flight trajectories Bombus terrestris and the species of the 
g. Hybomitra , demonstrated to the east (7), south (2), west (3, 4) and north (5) sectors 
of record field. The vertical lines show the borders of record field in sectors 7 —5 (7 —5 

on fig. 1). The scale 20 m. 
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(XaHHjj, 1975; MaK-OapjieHjj, 1988), b opneHTauHH raaBHOH och Tejia xHBOTHoro b 
npocTpaHCTBe bo BpeMH jjBHaceHHfl ynacTByiOT pa3Hoo6pa3Hbie KoppeKTHpyiomHe cJjyHK- 
UHOHajibHbie MexaHH3Mbi. 3th KoppeKTHpyiomHe MexaHH3Mbi npejma3HaueHbi jura koht- 
pOJIHpOBaHHH JjeHCTBHfl BHeiHHHX (jjaKTOpOB (HanpHMep, fleHCTBHe BeTpOBbIX nOTOKOB, 
H3MeHeHHe CTHMyjIbHOH CHTyaUHH), KOTOpbie MOiyT OKa3bIBaTb BJIHHHHe Ha TpaeKTopHio 
JX BHXeHHfl. 


OBCy^EHHE 

CoBpeMeHHbie npejjcTaBjieHHfl o cjjyHKunoHajibHbix MexaHH3Max MapmpyTHOH opneH- 
TauHH ocHOBaHbi Ha KOHuenuHH KHHe30B h TaKCHCOB (Fraenkel, Gunn, 1940; Ma30XHH- 
nopuiHAKOB, 1965, 1977a, 19776; Xaim jj, 1975; MaK-OapjieHjj, 1988). B 3aBHCHMOCTH 

OT CnOCo6a OpneHTaUHH OTHOCHTeJIbHO HCTOHHHKa CTHMyjIHUHH, HJIH aJiropHTMa TaKCH- 
neCKOH OpHeHTaUHH, TaKCHCbl pa3fleJIHK)T Ha KJIHHOTaKCHCbl, TponOTaKCHCbl, TeJIOTaKCHCbl 
H MeHOTaKCHCbl. TaKCHCbl HBJI5HOTC5I c})yHKUHOHaJIbHbIMH MexaHH3MaMH, HanpaBJieHHbiMH 
Ha opneHTauHio rnaBHOH och Tejia xchbothoid OTHOCHTeJIbHO KaKoro-JiH6o o6T>eKTa-opH- 
eHTHpa. 

CymecTByiomHe npejjcTaBJieHHH o KHHe3ax h TaKcncax ccfiopMHpoBajiHCb Ha ocHOBe 
rjiaBHbiM o6pa30M jia6opaTopHbix Ha6jnojieHHH h SKcnepHMeHTOB. IlpHMeHeHHe stoh 
KJ iaCCH(J)HKaUHH B 3TOJIOrHUeCKHX HCCJieflOBaHH5IX BBUJXy OTCyTCTBHH JierKO o6HapyXHBa- 
eMbix npH3HaKOB, no3BOjraioiuHx pa3JiHnaTb HeKOTopbie TaKCHCbl (HanpHMep, TponoTaK- 
chcm h TejioTaKCHCbi), orpaHHueHo npeame Bcero HaH6oJiee npocTbiMH peaxmraMH 
npocTpaHCTBeHHOH opneHTauKH, Korjja opneHTauHH onpejjejraeTca ojjhhm hjih HecKOJib- 
KHMH OjmopOflHblMH CTHMyjiaMH-OpHeHTHpaMH H He yCJIOXCHeHa JipyTHMH nOBejieHHeCKHMH 
nporpaMMaMH. OpneHTauHH acHBOTHoro uacTo MoxceT 6biTb pe3yjibTaTOM coueTaHHH He 
TOJIbKO HeCKOJIbKHX KHHe30B H TaKCHCOB, HO H OnpejjeJIHTbCH MHOronJiaHOBbIM KOMnJieK- 
com pa3Hoo6pa3Hbix 3K3oreHHbix h 3HjioreHHbix cJiaKTopoB, cpejm KOTopbix k HanGojiee 
BaXHbIM MOXHO OTHeCTH KOHKpeTHyiO CTHMyjIbHyiO CHTyaUHK) H MOTHBaUHOHHblH cTaTyc 
oco6h. HanpHMep, Ha TpaeKTopHio nnmeBoro noncKOBoro noJieTa Moryr 0Ka3bmaTb 
BJiHHHHe 3pHTejibHbie, ojibcfjaKTopHbie, aHeMOTaKCHnecKHe, aroHHCTHuecKHe h HjjeoTeTH- 
necKHe opneHTauHOHHbie MexaHH3Mbi (XanHjj, 1975; MaK-OapjieHjj, 1988). 

Ojma H3 BaxHbix oco6eHHocTeH MapmpyTHOH opneHTauHH coctoht b 3anoMHHaHHH 
MapuipyTHbix opneHTHpOB h MapinpyTHbix Tpacc h Hcnojib30BaHHH jura npoKjiajjbreaHHH 
MapuipyTOB HaH6ojiee npHMerabix o&beKTOB mccthocth. 3to npno6peTaeT HCKjnouHTejib- 
ho 6oJibinoe 3HaneHHe b MapmpyTHOH opneHTauHH rae3jjoBbix HaceKOMbix, nocKOJibKy 
3anoMHHaHHe MapmpyTHOH Tpaccbi cjiyxcHT Heo6xojjHMbiM ycjioBHeM jura ycnemHoro 
B03BpameHHH c c^ypaxHpoBKH Ha rae3jjoByio TeppHTopnio h jjjra cyiuecTBOBaHHH nocTO- 
hhhbix HHjjHBHjjyanbHbix cjjypajKnpoBouHbix ynacTKOB, nocemaeMbix o6bmHO cfiypaxHpaMH 
b TeueHHe mhofhx jmefi. MHorne HaceKOMbie Moryr nojib30BaTbcn jura 3pHTejibHOH 
MapmpyTHOH opneHTauHH He tojibko BH3yajibHbiMH Ha3eMHbiMH opneHTnpaMH, ho Taxxe 
cojiHueM h nojrapH30BaHHbiM cBeTOM HeGocBojja (Opnrn, 1955; Ma30XHH-I~IopimraKOB, 
1965, 1977a, 19776; Dethier, 1972; Horridge, 1975). 

riojiyneHHbie HaMH 3KcnepHMeHTajibHbie pe3yjibTaTbi yKa3bmaiOT Ha to, hto mMejiH 
B. terrestris h cjienHH poua Hybomitra b cxojjhbix ycjiOBHHX 3pHTejibHOH MapmpyTHOH 
opneHTauHH jjeMOHCTpnpyioT cnoco6HocTb k npoKjiajjbiBaHHio Ha mccthocth aHajionmHbix 
MapmpyTHbix Tpacc. K npejjnouHTaeMbiM uiMejraMH h cjienHHMH 3pHTeJibHbiM Mapmpyr- 
HbiM opneHTHpaM moxho OTHeCTH Han6ojiee HH3Kne yuacTKH BepxHen rpaHHUbi KpoH 
3apOCJieH BbICOKOCTBOJIbHOH JjpeBeCHOH paCTHTeJIbHOCTH, OKaHMJIHIdUeH nOJIAHy Ha BOC- 
tohhoh, 3anajjHOH h ceBepHOH rpaHHuax, h 30Hy pa3pexeHHOH jjpeBecHOH pacTHTejib- 
hocth, HaxojrameHCH Ha iojkhoh cTopoHe nojraHbi (pnc. 1—3). Bepxmra rpaHHua KpoH 
h npojieTHbie OKHa b KpoHax Moryr cjiyxcnTb xopomHMH npH3HaxaMH jjocTaTouHo 
o6mHpHoro CBo6ojjHoro npocTpaHCTBa, KOTopoe HBjraeTCH Heo6xojjHMOH npejjnocbuiKOH 
jura 6ecnpenaTCTBeHHoro npoKjiajjbraaHHH MapmpyTa. npoKjiajjbraaHHe HaceKOMbiMH Map- 
mpyroB no 6jiHXHeMy nyTH k 30HaM jjpeBecHOH pacTHTeJibHocra, rjje ee BbicoTa 
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HaHMeHLuiaa, jih6o HMeioTCH npojieTHbie OKHa b KpoHax, obecnenHBaeT MHHHMH3auHio 
BbicoTbi MapuipyraoH Tpaccbi, co3,aaBaH ycjioBHH jijih yMeHbuieHHH MapinpyTHbix 3aTpaT 
BpeMeHH H 3HeprHH. 

FIpeanoHHTaHHe Kaxjtoii KOHKpeTHOH ocoGbio B. terrestris h bhjiob pojja Hybomitra 
Kaxoro-JiHGo ojmoro H3 5 (n. 1 — 5 Ha pnc. 1; 2, A, E) ajibTepHaTHBHbix HanpaBjieHHH 
MapinpyTHbix Tpacc, npoKjiajjbiBaBiHHXCH hmh co cTapTOBOH miomajiKH, no-BHjjHMOMy, 
CBH3aHO C 0 C 06 eHH 0 CTHMH pacnOJIOXeHHfl 3pHTejIbHbIX MapinpyTHbix OpHeHTHpOB b nojie 
3peHHH HacexoMbix b nepno.ii H36npaHH5i hmh HanpaBjieHHH Mapinpyra. Taxoe o6T»HCHeHHe 
KocBeHHo noflTBepxc^aeTCH jtaHHbiMH, nojiyneHHbiMH Ha jtpyron rae3ji0B0H kojiohhh 
B. terrestris , ycTpoHBinen me3jio b 45 m ot boctohhoh h 20 m — ot ceBepHOH rpaHHUbi 
yneTHoro ynacTKa {cn2 Ha pnc. 1). Oypaxcnpbi stoh kojiohhh H36erajiH npoKjiajjbiBaTb 
MapinpyTbi b boctohhom HanpaBjieHHH, KOTopbie Obijih 6bi cBsnaHbi c HabnpaHHeM bbicotbi 
jio 20—25 m, t. e. c jionojiHHTejibHbiMH 3aTpaTaMH BpeMeHH h 3HeprHH. HexoTopbie H3 
hhx cjieaoBajiH k ceBepHOH rpaHHue yneTHoro ynacTKa, HanpaBjinacb k Hen no OjinxcHeMy 
nyra (n. 5 f Ha pnc. 2, B). OcTajibHbie (JiypaxcHpbi npoKjiajtbraajiH MapinpyTHbie Tpaccbi 
k TeM xce nymcraM (n. 2 — 5 Ha pnc. 2, B) ceBepHOH, ioxchoh h 3anajmoH rpaHHu 
yneTHoro ynacnea, KOTopbie npejmoHHTajincb c^ypaxcnpaMH rae3ji0B0H kojiohhh B. ter¬ 
restris , ycTpoHBineH rae3jto bjinxce k ero boctohhoh rpaHHue. 

HMeioTCH BecKne ocHOBaHHH nojiaraTb, hto H36npaHHe HanpaBjieHHH Mapinpyra MoxeT 
npoHcxojiHTb b nepnoji BbinojmeHHH HaceKOMbiMH npejiMapinpyTHbix BHpaxcen, HepejiKo 
jieMOHCTpnpyeMbix cpa3y nocjie B3jieTa h HenocpejtcTBeHHo npejunecTByiomHx npoKjiajjbi- 
BaHHio MapinpyTHOH Tpaccbi. TpaeKTopnn sthx BHpaxcen, KaK npaBHJio, HMeiOT bhji 
nOJiyBHTKa, BHTKa HJIH MHOTOBHTKOBOH (oGbIHHO 2-3 BHTKa) CnnpaJIH. 

3AKJIIOHEHHE 

B cpaBHHTejibHOM HccjiejioBaHHH MapinpyTHOH opneHTauHH cjienHen poaa Hybomitra 
h uiMejieH B. terrestris HaMH 6buia npnMeHeHa MojmcjiHKauHH MeTojjHKH, npejyioxeHHOH 
b nocjiejmne rojibi (HBaHOB, 1994) jijih H3yneHHH ocoOeHHocTeH TpaeKTopHH MapinpyTHbix 
Tpacc HacexoMbix. FIpHMeHeHHe stoh mctojihkh co3jiaeT OjiaronpHHTHbie ycjioBHH jxjih 
H aGjnojieHHH TpaeKTopHH nojieTa h no3BOJineT H36excaTb mhothx 3aTpymieHHH, xapaKTep- 
hmx jura nojieBbix HccjieaoBaHHH MapinpyTHOH opneHTaunn HacexoMbix, cnocobHbix k 
nojieTaM Ha cpaBHHTeJibHo Gojibinne (jio 1 km h Gojibine) paccTOHHHH. 

nojiyneHHbie pe3yjibTaTbi yKa3bmaiOT Ha cymecTBOBaHne y (JiypaacnpoB B. terrestris h 
cjienHen poaa Hybomitra o6mnx (JjyHKunoHajibHbix MexaHH3MOB, jieacamnx b ocHOBe hx 
3pHTejibHOH MapinpyTHOH opneHTaunn, h no3BOJiHiOT npejinojiaraTb Hajinrae y sthx 
HacexoMbix cneunajibHbix (JiyHKUHOHajibHbix MexaHH3MOB MapinpyTHOH opneHTauHOHHOH 
nporpaMMbi, npejiHa3HaneHHbix jijih onTHMH3aunH BbicoTbi MapinpyTHOH Tpaccbi h co3j*a- 
ioiuhx npejinocbuiKH jxjih yMeHbineHHH MapinpyTHbix 3aTpaT BpeMeHH h SHeprnn. 

PaOoTa BbinojiHeHa npn (JwHaHcoBOH nojmepxcKe Pocchhckoto cjioHjia (JiyHjiaMeHTajib- 

HbIX HCCJiejIOBaHHH. 
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THE COMPARATIVE STUDY OF FLIGHT ROUTES OF THE HORSEFLIES 
(TABANIDAE: HYBOMITRA) AND BUMBLEBEES (APIDAE: BOMBUS) 

V. P. Ivanov 

Key words : Tabanidae, Hybomitra , Apidae, Bombus , behavior, flight routes. 

SUMMARY 

Foragers of the bumblebee Bombus terrestris and horseflies of the genus Hybomitra 
flew out of the start point disposed on the nest territory of the natural breeding colony 
of B. terrestris. The colony had the nest territory in the forest meadow, which was 
about 120 m in length and 80 m in width. Both bumblebees and horseflies demonstrated 
the flight trajectories to 5 areas situated at the border of the meadow. These areas were 
situated to the east (a. 7), south (a. 2), west (a. 3, 4) and north (a. 5) of the start 
point. The main characteristics of preferable routes to these areas were the gaps in 
three crowns or the lowest height of upper border line of crowns. The obtained results 
show that there is a similar functional mechanism of topographical visual flight 
orientation in insects examined. 
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